only the discoverer of antisepsis, but, and this is much more important, the creator of the surgical theory that was given the name of Listerism.
INTRODUCTION
THE establishment of the 'antiseptic principle' as the foundation of modem, safe surgery, is a direct result of the work and teaching of Joseph Lister (1827 Lister ( -1912 . The international conference organized by the Royal College of Surgeons of England in 1967, to mark the centenary of Lister's initial publication on antisepsis, discussed, among many other topics, the spread and influence of Listerism in Europe. Nobody, however, has yet studied the dissemination and influence of Listerian principles in Spain, and the following paper is the first attempt to survey this theme.
The details of Lister's career are so well known that we may begin by considering Lister's most important papers, in which we see a progressive concern with the serious problem of frequent hospital infections in wounds. Beginning with his initial studies of inflammation (1858)155 his later work on the antiseptic method was a logical continuation and his paper on A New Method ofTreating CompoundFracture, Abscess, etc. (1867)157 is the first contribution to the antiseptic era of surgery that Lister continued to elaborate in successive stages. Of what historical importance is the discovery of Lister? Two facts are sufficient to show the real extent of this discovery. First, general surgery was almost entirely transformed; and second, new and growing surgical specialities could now exploit very much wider technical possibilities. The most spectacular results were those obtained in cases of lesions caused by compound or complicated fractures; the formation of pus and septicaemia, which hitherto had been the cause of nearly 50 per cent of deaths, was no longer a danger.
The teaching of Pasteur on fermentation is the basis of the initial ideas of Listerism as a scientific theory. In fact, it would not be an exaggeration to say that surgical antisepsis was the application of the postulates of Pasteur to the field of surgical empiricism. Pasteur had shown that fermentation and decomposition are caused by living micro-organisms. Lister was able to relate this teaching to the actual problem faced by surgery in his day, namely the serious and frequent hospital infections. In 1861 Lister stated that suppuration is caused by the decomposition of wounds. Pasteur had demonstrated that decomposition was caused by micro-organisms, and Lister deduced that suppuration had a bacterial aetiology. He then tried to find means that would prevent this pathological process. Faced with the concept of Pus bonum et laudabile he recommended using energetic antiseptic methods, consisting fundamentally of the use of carbolic acid. As we have already stated, without a previous acceptance of the theory of bacteria it would have been impossible to obtain a scientific formulation of the postulates of Lister. We must consider Lister to be not Juan Riera pearance of the absolutist regime. Second, there was the return of doctors from exile and better facilities for the publication of translated or original books. In addition there was a notable development of medical publications and journals. This helped to raise the scientific level of Spanish medicine during this transitional period. One of the characteristics of the more representative scientists of this period was that of working alone, for there were no true surgical centres until the following generation. The surgeons born between 1800 and 1815 are Joaquin Hysern y Molleras, Melchor Sa&nchez de Toca, Tomas Corral y Qna and, especially Diego de Argumosa y Obreg6n, who is without doubt the best representative of surgical knowledge and practice in Spain during the first half of the nineteenth century.
The reign of Isabel II (1833-68) represents a slow but effective improvement compared with the decline of scientific knowledge of the previous period; a recovery that we owe above all to the personal effort of a few surgeons. The ideological freedom resulting from the Revolution of 1868 increased this incipient improvement of favourable circumstances for the evolution of medicine. In addition we have the birth, around 1850, of quite a number of scholars whose research would begin to show itself during the second half of the nineteenth century. This generation, called the 'Generation of Scholars', had such important figures as Santiago Ramon y Cajal, the anthropologist Oloriz and the bacteriologists Jaime Ferran and Ram6n Turr6, the physiologist G6mez Ocafna, and of course such surgeons as Salvador Cardenal , Eulogio Cervera (1855-1916), Jos6 Ribera y Sans and Alejandro San MartIn y Satru'stegui (1847-1908), as we shall see later on. These surgeons were among those who fully accepted the antiseptic method of Lister, and introduced it to Spain. Two men who were of the greatest importance in the historical development of Spanish surgery were Juan Creus y Manso (1828-1898), and especially Federico Rubio y Galf . Both these surgeons, as we shall see further on, had an outstanding role in the introduction of antiseptics to Spain.
We should now examine to what extent the penetration of Listerism in Spain was favoured by the historical circumstances that affected Spanish medicine from 1850. One of the factors that we must bear in mind is precisely the development in our country of the new bacteriological theories of Koch and Pasteur. The penetration of Listerism on the one hand, and bacteriological theories on the other, must have had inevitably many points of contact. We must accept as a premise that in order to favour Listerism, Spanish There follows the Hispano-Portuguese Congress of Surgery held in Madrid in April 1898.2 The significance of this, in relation to antisepsis, lies in the general acceptance of Listerian ideas by the participants in this scientific meeting. However, some centres of surgery still held on to the old ideas; this is confirmed by the words of Manuel GonzMlez Tarrago y Garcia at this Congress, 'There are some Spanish surgeons however, who deny the efficacy of asepsis in surgery; there are some surgeons to whom asepsis is no more than a new craze, a fashion with which modem surgeons pretend to get results they were already getting with the old methods, and which they continue to get in their hospitals with Listerian treatment.'134 It would seem, when one weighs these words, that notwithstanding the introduction of antisepsis and the later improvements of the 'aseptic method' of Bergmann, there were quite a few clinicians who opposed this important scientific innovation.
MEDICAL LITERATURE: THE DISSEMINATION OF LISTER S METHOD IN SPAIN
Before surveying the main surgical centres that early-on adopted Lister's method, we should include a brief mention of the part played by editors of the more important journals in disseminating the antiseptic method. They generally published short notes, reviews, etc. Despite the fact that these are of very secondary importance they must nevertheless be considered. Often they appear without the author's name. When they do, they are often not in the names of surgeons. Rather than compile an exhaustive list, we have considered it better to refer only to those reviews that appeared in some of the more important and more widely circulated journals, written by some of the better known contributors to Spanish medical journals of the nineteenth century. Four authors are sufficiently representative to be cited. Antonio Espina y Capo* (1850-1930), from Oca-na, was Professor at the Hospital General and also a member of the Royal Academy of Medicine and the Medical Surgeons' Society. Although not in practice as a surgeon, he published, at a relatively early age (1878), journal notes wherein he clearly accepted the antiseptic treatment of Lister. He was also one of the few Spaniards who had personal contact with Lister, as is confirmed by the following: 'this was the true impression we received from our all too short conversation with Dr. Lister'.** His contributions were published in the Revista de Medicina y Cirug(a practicas.
Ram6n Serret y Comfm,*** from Valencia, editor of El Siglo Medico already mentioned our subject in 1874, and continued this in a series of reviews all directly linked with problems of Listerism, which was highly praised. Notes were also pub- The Dissemination ofLister's Teaching in Spain a very brief summary needs to be given here. It is worthwhile picking out the rapid acceptance that Listerian theory obtained among some Spanish specialists: especially ophthalmologists, gynaecologists and neurosurgeons. In gynaecology, it is sufficient to mention the names of Miguel Fargas y Roca, Eulogio Cervera and Francisco Campa, who at a very early date, as we shall note further on, used antiseptic methods in their gynaecological interventions, especially ovariotomies. This type of intervention, one of the earliest carried out in Spain adopting Listerian precepts, shows how the work of Lister had become accepted in Spain not only in relation to general surgery but also in the case of surgical specialities.
Very similar also is the case of surgical ophthalmology. A whole cluster of Spanish eye-surgeons of the first rank were supporters of the Lister system. It is sufficient to cite, as an example, the attitude of such specialists at the Congress of Medical Sciences at Barcelona in 1888;320 Barraquer, Chiralt, Menacho, etc., defended the application of the ideas of Lister to eye operations.
In regard to neurosurgery,* there is no doubt that the development of this speciality was caused, among other things, by the new techniques of antisepsis and surgical asepsis. So much so that in considering the historical perspective of this speciality in Spain we must note this clear-cut separation of the last three decades of the nineteenth century. The more important neurosurgeons of this period were: Enrique Areilza y Arregui, Eulogio Cervera, etc.
THE SURGICAL CENTRES OF MADRID
Among those bodies concerned with the introduction of Lister's method to Spain, the surgical centres of Madrid at a very early date employed the materials and ideas proposed by Lister in his antiseptic treatment. There are a number of such centres to be listed; first of all there is the Faculty of Medicine, and the Institute of Operative Treatment, followed by the Princess Hospital, the Military Hospital of Carabanchel, and finally, the General Hospital. However, there is no clearcut distinction and a completely isolated consideration of these centres is perfectly valid. Also the idea of antisepsis was debated in the societies and academies of Madrid quite frequently and these found their defenders and detractors and we shall, later, concern ourselves with all these matters. (a) The Faculty of Medicine The Faculty of Medicine of Madrid had some outstanding personalities during the second half of the nineteenth century. These are, first, Juan Creus y Manso15 312 (1828-1897), Jose Ribera y Sans (b) The Rubio Institute
As we have already mentioned, the creation of this new surgical centre was of decisive importance in the further development of surgery in Spain. Its role in the introduction of antisepsis in Spain, we believe is also of some value.
It was founded by Federico Rubio y Galf (1827-1904),ff who is without doubt the most important figure in Spanish surgery in the second half of the nineteenth century. He was, for instance, the first person in Spain to employ systematically ether and chloroform; his life is an example of beneficial contact with Europe, both for political and scientific ideas, and, in fact, he is one of the surgeons who established the greatest communication between Spanish and European surgery. It is not strange, therefore, that he is one of the first surgeons in Spain who showed an interest in the theories of Lister. In fact, the first known work of this surgeon from Cadiz is concerned with the problems we are considering. It was published in 1872. Also we should note that Federico Rubio was not too faithful to the more orthodox postulates of Lister since he introduced some changes, for example, the substitution for carbolic acid, recommended by Lister, by alcoholic applications. He took part quite frequently in congresses and scientific meetings and he showed quite clearly that he was a proponent of antisepsis. This may be seen by his contributions to the congresses of Cadiz (1879) and of Barcelona (1888). The following quotation is fairly explicit:
We must say a few words on treatment. It would be tiresome to discuss the principles on which antiseptic treatment is founded; we assume that our readers are informed on the matter. We would merely refer to the advantages and inconveniences that we have encountered. It would not be correct if we stated that we are satisfied by it. Even supposing the action of carbolic acid to be non-existent in preventing putrefaction and fermentation and without conceding any advantages other than scrupulous cleanliness and the avoidance of pestiferous unguents, that * See S. Encinas (89) In dealing with the introduction of Listerism to Catalonia, we must limit ourselves to the surgical centres of Barcelona, owing to their greater importance. We must, however, deal first of all with the work of Salvador Cardenal, because of his extraordinary importance in the spread of Listerian theories in Spain.
The work ofSalvador Cardenal Fernandez
Two stages may be perceived in the scientific life of Salvador Cardenal:* the preand post-Listerian period of his professional activity. From 1878 he was a definite supporter of the Listerian system and he consecrated a great part of his scientific activity to its dissemination up to the point of being its champion in Spain. If we were to reduce to one word the central nucleus of this surgeon's work, both as a surgeon and a publicist, we should use the term 'Listerism', since this is the actual theory which is to be found throughout the writings of Cardenal. His theoretical affiliation is quite evident; his attitude is not limited, as in other cases, to adopting a series of surgical means in order to reach more favourable results; he had to adopt the method of Lister as a system. He used alcohol empirically as an antiseptic means and from 1878 he defended these new ideas systematically. The After having made some trials on this matter and trying to obtain the same results as the English professor, I wrote to Lister, asking him if it might not be dangerous to interfere in a given case unknowingly, using the serum of some horse who was ill with a zymotic affection; whereupon the esteemed professor of King's College replied that he had been able to prove to himself directly that the addition of sublimate to serum, for some hours and in the cited proportion of one per thousand would completely prevent the activity of any kind of disease-causing agent.* On other occasions Cardenal mentions his visit to the surgical clinic of Lister: 'I cannot forget the wounds seen by myself in 1883 in Lister's surgery, using his antiseptic device; they showed an incomparably more normal aspect than in 1890 I was able to observe in one of the masters of modern asepsis.'** On another occasion he states: 'A detail which was drawn to my attention during my assistance at the clinic of Lister in King's College Hospital, is that this gentleman, in talking of antiseptic practices, never referred to "my method", but always to "the antiseptic method".'*** What is the role played by Cardenal in the introduction of antiseptics to Spain? We find the answer given by one of the most notable Spanish surgeons of the second half of the nineteenth century, Alejandro San Martin, who states:
Dr. Cardenal is one of those surgeons who has laboured the most to elevate Spanish surgery to the level of other nations and without discussing whether he should be given the priority for having introduced antiseptic surgery into Spain, for the simple reason that there are at least half a dozen surgeons who would take on themselves this kind of priority, I must admit that amongst us he has been one of the most tireless propagandists of the method and I would say that Cardenal has done as much for Spain as Lucas Championni6re in France.t It is impossible to mention in this brief note the depth of the scientific work of Cardenal, and we would refer to only two aspects, since a detailed exposition would not be possible. First of all we would mention the defence of Lister when confronted with Lawson Tait, and secondly we would refer to the statistics of operations which were carried out with the antiseptic method. However, in presenting these aspects, of which we give details further on, we would mention the influence of Jaime Ferran on the work of Cardenal. In his first writings and in those appearing later, there is a notable difference, explicable in part by his travels and contacts with European surgery. However, there are elements of the bacteriological thinking of Ferfan in the major writings of Cardenal on the antiseptic method. As if it were a case of parallelism, the influence of Pasteur on Lister is repeated in the case of Ferran with Cardenal. In both circumstances the creation of a bacteriological 'climate' is essential prior to the diffusion of antisepsis. The case of Cardenal which we are studying is quite significant since his major surgical writing, the already-mentioned manual The Dissemination ofLister's Teaching in Spain with a good part of the annotations by the famous Catalan bacteriologist. In this appendix and under the title of De Bacteriologia quirurgica, they outline various problems.
Of singular interest is the defence that Cardenal makes of the work of Lister. Confronted with Lawson Tait he stated:
It must be confessed that if the writings of Lawson Tait on this subject are read carefully, one finds a sectarian spirit, and a virulence and antagonism to Lister that is of a personal nature. It lacks the serene and impartial approach of a man of science who is trying to discover the truth. The last discourse to which I refer, pronounced in England on returning from the Congress of Berlin, in an invective full of bitterness and passionately against the elevation of Lister to his pre-eminent position and for which he was respected by all those who practised surgery; further we find here many errors of understanding of Lister's ideas and his school; personal attacks against the master are frequent and the whole discourse is full of an aggressive spirit, not very cultivated, not pertinent in scientific discussions.* Cardenal shows no less energy in replying to the sectarianism of Guerin as follows:
One of the main subjects of discussion for Gu6rin is the question of the foetor of his bandages, at the moment of removing the dressing. He confesses that the dressing removed in the presence of the Commission of the Royal Academy of Sciences, who were drawing up a report, gave out a repugnant odour, and the hand of the patient covered by the dressing was bathed in a black and foetid pus; he attributed these facts, which unfavourably impressed the members of this Commission (Messrs. Grosselin, Larrey and Pasteur), to not having washed and disinfected the limb and to the bandage having been applied, not by himself, but by a pupil who was not very experienced. But I have to add this fact that during the time that I was at the Clinic of Gu6rin [in 1875], I saw myself a repetition of this phenomenon, so strange according to Gu6rin, and I was able to convince myself that the so-called traumatic fever was not only constant but also sometimes very high as a result of the cotton wool dressing applied by the very inventor of this method. The matter boils down to the fact that Gu6rin tries to establish a comparison between his cotton wool dressing and the method of Lister, and this comparison is not possible for a very simple and clear reason; the invention of Gu6rin constitutes a mode of healing or a system of dressings, a bandage for wounds, whilst the invention of Lister is a method of treatment, a special system not only for dressing or curing a wound, but also a mode of dealing with the wound aseptically if the result of an operation, or of arranging it, altering it, modifying it, draining it, and getting it into similar conditions (compared with subcutaneous tissue) if the wound is traumatic. The healing material (gauze) was only a detail of the method of Lister. The truth of these facts became imposed so profoundly on Guerin himself that in describing the technique of his dressing he included, as an integral part of its application, the disinfection of the wound with a strong solution of carbolic acid, disinfection of all surrounding parts, and the use of aseptic and absorbable materials such as the catgut of Lister, etc. That is to say that, sometimes without being aware of it, he accepts the fundamental principles of the new aseptic surgery, so much so that he did not say anything when I was present in the above-mentioned circumstances, nor did he mention anything in his work with his pupils. We must state without ambiguity, that before the spread of Lister's method, neither in Spain nor in France was any kind of antiseptic precaution taken in the treatment of wounds; suppuration in wounds was a classic fact, even in the clinics of Grosselin, Richet, Nan, etc., as well as in those of Guerin, and to pretend to make a wound already infected aseptic merely by using cotton wool is simply a scientific aberration. Gu6rin states everywhere that it has been demonstrated that cotton wool holds atmospheric germs by filtering them. No one doubts this, but it does not kill and it does not cancel out those germs that are on the wound and nearby and its use is insufficient without association of every means of antiseptic surgery. The cotton wool dressing of Gu6rin is, of course, an excellent dressing and a very useful protective means of compressing and keeping wounds dry and to have done this makes our author worthy of every consideration and respect; but is it NOT a specific and much less an antiseptic method of treatment in itself.** * Ibid., Lec. IV, 199 ** S. Cardenal (51), Lec (175) . 141 Juan Riera importance is his work already mentioned Listery Gudrin. La nueva Cirugia antisgptica, 1882. The bulk of this work, in itself, is divided into eight basic parts. In the first he gave a bibliography on the subject, a brief history of the antiseptic method, and in the third and last chapter of the first part he studied the fundamental bases of this new antiseptic surgery. The method of Gu6rin and the practical application of the method of Lister constitutes the theme of the second and third part respectively. In the fourth part he deals with operative surgery according to the precepts introduced by the antiseptic method; in the fifth part, however, he analyses the modifications of antisepsis, and concludes with a series of pathological reports which are listed in the sixth part, and ending with an antiseptic formulation. We 
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The Dissemination ofLister's Teaching in Spain it soon found native champions and from the early 1870s several of the younger surgeons began to adopt Lister's principles and methods in their practice, the greatest impetus to its dissemination and acceptance being given by Rubio 
